THE work of a Rheumatism Supervisory Centre consists in the main of four factors: (1) the examination ol children suspected to be rheumatic or cardiac;
(2) the inspection of these cases, from time to time, especially of those children who have cardiac lesions; (3) the reconsideration and following up in their own homes of cases notified. A large number of the cases are referred for opinion by school medical officers and private doctors.
The Centre is also of great value as a means of prepaxing information about rheumatism and its effects, and the instruction of parents is a very important part of this work. The children sent up to be examined are nearly all referred either by officers of the school medical service or by private practitioners, or at special request from head teachers. Together with the children are received their medical record cards, and hence it is possible to know something of their previous medical history. The services of an experienced organizer from the Council are at disposal, and all the cases are seen by appointment. The need for such a Centre is demonstrated by the fact that appointments are booked up for some six weeks in advance.
With regard to home cireumstances, it is well known how difficult even careful parents find it to carry out adequately the directions of the doctor; Care Committee workers visit the homes, make reports, and impress upon the parents the allimportance of complete rest in cardiac cases. Home conditions are thus accurately obtained. Cordial relationship of the Centre with the Invalid Children's Aid Association and other kindred societies enables the children to be removed speedily to Highwood, Carshalton, and other heart homes, convalescent homes and hospitals. In this way is met the difficulty which naturally arises when a child, owing to lack of beds, is unable to stay sufficiently long in hospital, and when domestic circumstances may render it undesirable for him to be sent home. In a large number of cases of chorea which have been investigated by the Care Committee workers, a child frequently shares a bed with one or two adults or children, so that a complete night's rest is almost impossible.
Children who have once attended the clinic, especially those who have cardiac lesions, are inspected from time to time, and a consecutive record is thus kept. A complete register of cases is also maintained, and in this way some of the home conditions of rheumatism can be traced. Opportunities occur for research into all aspects of rheumatism. Material is obtained and concentrated, and in the Centre over which I have charge every effort is being made to advance this important side of the work. Visits from medical men and women have been frequent and are actively encouraged, and it is hoped shortly to establish a small in-patient unit for research into the biochemical aspects of rheumatism.
Considerations of time prevent a fuller account of this work, the importance of which is obvious, when it has been computed that in London alone there are 25,000 cases of rheumatism, some 8,000 of which are already registered. I take this opportunity of mentioning the relationship of this work with the physically defective schools and of explaining how a child in London can obtain adequate cardiac treatment in such a school. It has often been found that it is quieter for a child to remain in a physically defective school than at home; he is therefore brought to the school in an ambulance. A good mid-day meal is provided at the school. Many children are certified as physically defective through the agency of Rheumatism Supervisory Centres-when any cardiac condition from which they may be suffering would seem to indicate such a measure being taken.
On looking through a large number of notes the writer has been struck by the difficulty of tracing the condition and history of the heart owing to the vague terms used and the varying opinions expressed by different observers.
With regard to the clinical method of estimating cardiac efficiency, the aim is, if possible, to secure an objective test by which the observer can estimate the efficiency of the heart on one or more occasions, and also one by which a different observer can estimate changes noted by a former observer.
Under the method -described below, which is partly based on work by Schneider and Blumer, only the simple estimations, which can be easily carried out at the bedside or the consulting room, are considered.
We all know of that difficult case, exhibiting growing pains, tiredness, perhaps anaemia, sore throat, feverish attacks, with tachycardia of 100 or more, in whidh no other definite signs in the heart can be found. Is this a case of myocarditis ?
These tests, in conjunction with other signs and symptoms, have been of use to me in determining these points from time to time. It is recognized that these are numerical tests, and are, therefore, subject to the fallacies which are necessarily connected with the use of figures, but generally speaking they will be found to supply certain definite factors for the doctor's observation. These, after a time, will be of use in aiding him in making a statement as to the progress and prognosis in any given case.
It is realized, too, that in some ways these figures are an index of exercise tolerance and that diseases other than heart affections, such as tuberculosis, rickets, intestinal disturbances, etc., may be responsible for tachycardia. But it cannot be denied that these cases of persistent tachyeardia, whatever the cause, associated with rheumatic symptoms tend, at a later stage, to develop rheumatic myocarditis. Therefore the warning given by the figure in such a case appears to be justified. In the effort syndrome described by Sir Thomas Lewis and others, this test may prove erroneous, but the patient's heart, though not diseased, should nevertheless be closely observed in the presence of rheumatic symptoms.
CARDIAC EFFICIENCY TABLES.
These figures are adapted from the researches of Schneider and Blumer and afford a simple mealis of estimating cardiac efficiency. The following 6 factors are taken (1) Reclining pulse-rate.
(2) St4nding pulse-rate.
(3) Increase in pulse-rate on standinlg. 
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The maximum score obtainable is 18 marks. 8 marks or better can be passed; the figure 7 is doubtful, and scores below 7 indicate myocardial inefficiency.
The exercise used consists in touching the toes with the outstretched hands 20 times where this is practicable.
It may be noted that a normal heart never shows an increase of more than 40 beats and nsually returns to the normal rate after 120 seconds. These figures of course must be taken in conjunction with other signs and symptoms.
The foregoing figures, based on a large number of cases, are submitted with all reserve, but the work is still in progress and they may have to be modified. No originality is claimed for the fundamental facts of this test, but it is hoped that the test, in the absence of any better one known to the writer, will assist in classifying the various forms of heart disease according to their cardiac efficiency.
Discussion.-Dr. D. W. WINNICOTT said he was in charge of the London County Council Rheumatism Supervisory Clinic, at the Queen's Hospital for Children, which was based on Dr. Reginald Miller's clinic at the Paddington Green Children's Hospital. In several respects his (the speaker's) clinic differed from the one described by Dr. Slot. For instance, it had been decided at the Queen's Hospital that it would be better to observe and supervise only a few cases, rather than to allow the accumulation of a mass of detail, which might grow to a size extending beyond the knowledge of the physician in charge. Too many cases of the kind in question were being seen every day in the ordinary out-patient department. The cases seen in his (the speaker's) clinic were limited to a number with which one physiciani could deal, these cases being seen by appointment and sent by the local school medical officers and school care committees. An attempt was made to limit the number of new cases to six per session.
With regard to the second part of Dr. Slot's paper, he totally disagreed with the statements. The pulse-rate test in children he had found to fail just where it was wanted. It was not only the child who was obviously frightened by the doctor's examination, who responded badly to tests involving pulse-rate charting, but also the child who was of the anxious type, whose fears were not conscious, and who did not, perhaps, own to being frightened. This was the child whose pulse-rate was relatively independent of posture and exercise.1 It was just in these cases that the diagnosis between the normal heart of a nervous child and early rheumatic carditis was very difficult. These children had a flushed pallor and slight trembling, and were liable to raised temperature. Commonly they had growing pains, but when watched for years they were not found to develop rheumatic heart disease. In these cases classification by pulse-rate was of no value. The pulse-rate during sleep was of some value; but there were children who, even during sleep, were not tranquil. They had exciting dreams and nightmares, and at times during the night's sleep ha& an increased pulse-rate. i Sutherland, G. A., "'Diseases and Disorders of the Heart," in Garrod, Batten, Thursfield, and Paterson, " Diseases of Children," London, 1929, p. 403. Dr. ADOLPHE ABRAHAMS said Dr. Slot had reminded the Members that this kind of research had been primarily undertaken in America. He might add that it had also been undertaken in this country on several occasions on a large scale. In his own experience an attempt had been made to ascertain athletic fitness and capability by means of a variety of tests, some of which Dr. Slot had described. But it must be remembered that capacity for exercise and cardiac efficiency were two very different things. The capacity for exertion depended upon a number of factors, of which the efficiency and integrity of the heart muscle was only one. So far as athletic ability, when presumably healthy material was in question, was concerned, the particular factor at fault might be only of academic importance, but in the subject under discussion a damaged heart was under examination, and any test which claimed to apply directly to the heart quta heart would be of the greatest value. But judging by results from the tests he had made, he had found too many anomalies in both directions to enable him to draw any valid conclusions as to the heart itself. If Dr.
Slot's criteria were accepted a great number of hearts would be indefinitely condemned as -diseased, and deprived of the exercise which was probably the only measure likely to be of benefit to them. Alternatively, though naturally on fewer occasions, a damaged heart might be present, yet, on account of a comparatively good coordination of all the various factors concerned, the exercise test would result satisfactorily.
Dr. MARGARET LOWENFELD said that in regard to the relationship of the general condition of the heart to these pulse modifications, in the laboratory of Professor Cathcart in Glasgow she and a colleague had made a trial of this factor with regard to the efficiency of the normal child's heart. Owing to the cordial co-operation of head masters and mistresses of two high schools, and of guide companies and one scout company of elementary school children, they were able to test a number of children of both sexes from 6 to 12 or 13 years of age. The work was, in the end, given up owing to the great variety obtained in the results. For some weeks it would appear that some rule could be obtained which would apply, but then a series of cases would occur to disprove this. The case of one child in particular had set them on the track of the nervous factor. She was a perfectly healthy child and she gave an excessively bad reaction. Her return to the normal took four minutes. Afterwards she was investigated and found to be in excellent condition; she had never had any disease of importance and came of healthy stock. Further investigation showed that on the day the test was made the school-term examinations had taken place and given her a percentage of 98. Apparently this had excited her so much that the pulse-rate, though satisfactory when first taken, showed an excessive variation after exercise on the standard machine, an ergograph devised by Professor Cathcart. Tests carried out on children from the rheumatic cardiac clinic, all of whom were known to have had rheumatic fever, and to have shown definite evidence of cardiac disease, gave results in the opposite direction. One child, with considerable compensatory hypertrophy of the myocardium, and a double mitral lesion, gave, with a slight modification of exercises to suit her ability, a normal reaction.
Dr. BERNARD SCHLESINGER said that he was in charge of a convalescent home for children with rheumatic heart disease. It was sometimes difficult to insure proper medical supervision of patients after discharge from private doctors. It was easy in the case of children sent from hospital, but many cases came from other sources, and if there were no rheumatic supervisory centres to which the children could be referred, they might drift back into the wrong mode of life and the wrong type of school. In that way all the good done in the institution might be undone. He therefore regarded these centres as of extreme importance. He was glad Dr. Slot adopted Dr. Reginald Miller's classification. In America, in their thorough fashion, they had drawn up a questionnaire containing such a mass of statistical inquiry, from every conceivable point of view, that there was a danger of one getting lost in the numerous side-lines.
The question dealt with in the second part of Dr. Slot's paper-that of comparative pulse-rate-was a subject to which he (the speaker) had directed a good deal of attention. At West Wickham, where they had eighty beds, they had gone into the question of pulserate for some considerable time, and he, also, disagreed with Dr. Slot. All the other factors mentioned by previous speakers entered into the question of the pulse-rate: fear on the part of the child, the action of the vasomotor centre, and even the time of day that the observation was taken. It was the old problem which confronted Sir Thomas Lewis and others during the War-that of the soldier's heart. There could ensue a recovery of the rate and efficiency of the heart together with improvement in the general health. The problem with which one was confronted in the case of these rheumatic children was not so much the degree of cardiac efficiency, which, in many cases, was fairly good, but rather the signs of activity. Physicians were still seeking for a sign wbich would tell them whether or not a child's heart was free from rheumatic infection. He had seen children who had had an attack of rheumatic fever and were then transferred to a convalescent home, where they appeared to make a good recovery. They had a normal pulse-rate and perfect cardiac efficiency, but soon after returning home they had suffered from a severe relapse. He feared that these pulse-rate readings, recommended by Dr. Slot, would not help. When a child was in a quiescent stage after rheumatism, the amount of exercise he could stand was amazing, and in the past much harm had been done by putting him to rest for a long time when it was not necessary. He (the speaker) had noted one point, which might be of some use. The average pulse-rate of a normal child by day was anything from 70 td 100. At night, during sleep, the pulse-rate in normal children should drop ten to twenty beats. In rheumatic children with active carditis, the day pulse-rate was anything from 100 to 140, and the sleeping pulse-rate approached the day rate. The child who had a drop of twenty beats in sleep would often be found not to have any further relapse.
Dr. T. W. PRESTON said he did not think anyone would suggest that a diagnosis could be made absolutely on these tests which Dr. Slot described, but he could not help thinking that in the majority of cases a heart which passed satisfactorily and returned to the normal rate in two minutes was a good heart; and, though there might be exceptions (for example, cases due to vasomotor instability), a heart which was consistently rapid after exercise tests had something wrong with it. One did not need special tests in cases in which there was a loud roaring murmur and an enlarged heart; the diagnosis could be made without them. The case with a loud roaring murmur was not necessarily one with a bad heart. The fact that the heart passed the test well showed that it had acquired good compensation.
With regard to the so-called normal cases that gave a poor response to exercise tests, he would be interested to learn how they fared years afterwards. The patients might be said to be normal, but did they live to old age without cardiac disease? He was unable to defend these tests with statistics, but when he had used them they had been of considerable help.
How was early heart disease to he diagnosed ? The general practitioner was confronted with a case with a history of vague, growing pains. On auscultating the heart he might hear a faint murmur, which might tell him nothing. He kept the case under observation; what points should he observe? He needed a means of knowing whether the child was getting better, or worse. If every practitioner were to put his doubtful cardiac cases through routine tests of this description, he would derive valuable information from them.
Dr. E. A. COCKAYNE said he was sorry to be a destructive critic of these tests, but he had seen many hundreds of cases after the War and had carried out some of the tests which Dr. Slot had described. He was struck by the way in which patients with enlarged heart and definite organic disease passed tests well, whereas a large number of patients who had no enlargement of the heart and apparently no organic disease passed the tests badly. The former had compensated lesions and doubtless some of the latter had infections which were overlooked, but many had no organic disease at all. They suffered from instability of the nervous system alone. Many rheumatic children had an unstable nervous system, and the tests described picked these out, whether they had myocardial disease or not. It would be fallacious to regard all children who obtained low marks as sufferers from myocardial disease and harmful to some to treat them as if they were. He regretted he could not suggest any alternative method of testing which would be reliable.
Dr. E. STOLKIND said that many years ago he had worked in a London military hospital for heart diseases, and that all these tests had been in use there. The pulse-rate was taken before and after exercise. Soldiers were asked to run up and down stairs several times and then their pulse-rate, respiration-rate, and blood-pressure were recorded. The sphygmomanometer and the polyand electro-cardiograph were used. Since then he had been using these tests, and his conclusion was that when employed alone, they were usually insufficient for the estimation of cardiac efficiency. But when used in conjunction with the other known nethods of heart examination, they were often of real value.
Dr. C. J. MCSWEENEY remarked that in spite of everything that had been said against cardiac efficiency tests a word might be spoken in their favour. No doubt the results might be fallacious,because the system being tested was not only the cardiac,but also the respiratory and the nervous-in fact, some or all of the systems which made up the human mechanism were involved. Those engaged in the study of children's diseases should not turn down this promising method of investigation without due consideration and trial. Only by patient, controlled experiments could physical efficiency tests be raised to the necessary pitch of accuracy. More help was needed in estimating the physical efficiency of children ; methods were required to elucidate and to amplify the clinical findings. The experiments Dr. Lowenfeld had been carrying out in conjunction with Professor Cathcart, of Glasgow, were similar to those it was hoped soon to initiate in Cardiff.
Clinicians had much to learn from the physiologists. His colleagues and himself were keeping in touch with the physiologists of the Welsh National School of Medicine on this matter. Excellent work was being done in the rheumatic supervisory centres in London and elsewhere. In any scheme, if early ascertainment were aimed at, reliance would have to be placed chiefly on the existing school medical services. Where ascertainment and hospital accommodation were effected by one authority the best results would be achieved. In Cardiff the Public Health Department of the City Council was about to open a small hospital of twenty beds for the treatment of acute rheumatism and the prevention of heart disease. Whatever work was being done for rheumatism in any area, there should be the closest cooperation between the supervisory centre or clinic and the hospital authorities who were providing in-patient accommodation. Little was known, even yet, about the beginnings of rheumatism, and in future investigations he hoped the quality rather than the quantity of the work would be the objective. A thorough study of comparatively few cases would be more fruitful than a haphazard study of a great number.
Flight-Lieutenant E. D. D. DICKSON said that these cardiac efficiency tests were carried out in the case of all aviation candidates in the Royal Air Force; the pulse-rate was taken standing, sitting, and after exercise; the rate of return to the normal was also taken. In conjunction with the 40 mm. test and vital capacity test, they formed a basis on which to determine whether a man was fit for flying. The nervous element was always taken into consideration.
Dr. H. STANNUS said that one point which had not been mentioned was the question whether the cardiovascular instability referred to was not itself possibly a rheumatic manifestation. Not so much attention had been paid to the question in this country as by Continental observers. It would be interesting if many of these children with cardiovascular instability were watched for a long period just as if they were rheumatic cases, in order to prove or disprove that point.
Dr. SLOT (in reply) said he had never intended that his tests should be regarded as diagnostic, but only as a means for use in conjunction with other methods, in the same sense, for instance, as one used the electro-cardiogram. That the soldiers examined by Dr. Cockayne had shown good response to the test in spite of obvious cardiac lesions was satisfactory. Subjects of heart disease who were well compensated could go on living good normal lives. If a child came to the centre complaining of growing pains and nothing else very definite, but having tiredness and anemia, and a persistently rapid pulse, the heart was examined and might show very little. One had to decide at short notice what ought to be done whether the child might be allowed to go to school and play games, or be instructed to rest in bed. He did not care to keep parents in suspense. If, in a doubtful case, the child was put to rest for a time, no harm was done, especially if at an open-air rest school, with facilities for controlling the child and educating him while he was resting. Some of the tests described were certainly only tests for exercise tolerance; but these had been based on observations extended over a fairly long period, and whatever fallacies might attach to them, did not warrant an attitude of general mistrust.
He would ask Dr. Schlesinger whether he would be prepared to say that a child with a heart-beat of 120 and with growing pains, who was easily tired, was not rheumatic. What advice would he give in such a case ? He (the speaker) was sure he was doing right by regarding such children as likely to become infected with rheumatic carditis.
In the school medical services the doctors had not much time for examining every case minutely, and when the child's future was jeopardized by a rheumatic attack, a rough-andready method of easily differentiating cases was required.
